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Abstract 

Diabetes mellitus is a metabolic disease that always increasing in prevalence. Excessive 

glucose intake and oxidative stress that can lead to damage to the pancreatic cell or insulin 

resistance, are such factors that influence the occurrence of diabetes mellitus. 

Graptophyllum pictum (L.) Griff leaf contains active metabolites such as flavonoid which 

able to decrease free radical levels. This study aimed to prove the effectiveness of 

Graptophyllum pictum (L.) Griff leaves extract on blood glucose levels in alloxan-induced 

Wistar rats. In this study, twenty-five male Wistar rats were divided into five groups. On 

day 0, the negative control and each treatment group injected with 125 mg/kg dose of 

alloxan and would be checked on 4th day. On the 4th day after the rats had diabetes, normal 

group (K-1) was given only standard feed, Negative control (K-2) was given only alloxan 

intraperitoneally on day 0, first treatment group (K-3) was given 50 mg/kg dose of 

Graptophyllum pictum (L.) Griff, second treatment group (K-4) was given 100 mg/kg 

dose of the leaf extract, and the third treatment group (K-5) was given the leaf 200 mg/kg 

dose of the leaf extract. On the 10th day, fasting blood glucose was taken from the rats. 

Post-test only group design was used to be the experimental design. There were significant 

differences in the treatment groups (K-3, K-4, and K-5) compared to the negative control 

group (K-2) after treatment. The mean of blood glucose levels decreased with the 

increased doses of Graptophyllum pictum (L.) Griff leaf extract treatment. The treatment 

groups (K-3, K-4, and K-5) were not significant compared to the normal group (K-1).  

1. Introduction 

Diabetes mellitus is symptoms that arise in a person 

caused by an increase in blood glucose levels due to a 

progressive decrease in insulin secretion (American 

Diabetes Association, 2015). Diabetes can be divided 

into two groups based on insulin requirements, namely 

insulin-dependent diabetes mellitus (IDDM/insulin-

dependent diabetes mellitus or type 1) and insulin-

dependent diabetes mellitus (NIDDM/non-insulin 

dependent diabetes mellitus or type 2) (Mycek et al., 

2013). Riskesdas (2018) showed that the prevalence of 

the population of ≥15 years old in Indonesia is increased 

from 1.5% to 2.0%. 

Therapy for diabetes mellitus can be divided into 

pharmacological and non-pharmacological therapies 

(Wells et al, 2009), both of which aim to control blood 

glucose levels and prevent complications (Chang et al., 

2013). Non-pharmacological therapy is a regular diet and 

exercise regulation. Whereas pharmacological therapy 

includes the administration of insulin and oral anti-

diabetic drugs (Wells et al, 2009). Although many anti-

diabetic drugs have been proven to be effective, herbal 

medicines are still in great demand because of their 

fewer side effects and naturally derived 

(Chandrashekharaiah, 2013). At present more than 400 

species of plants have been used as alternative treatments 

for diabetes, although only a few have been scientifically 

studied (Patel et al., 2012). Some plants have been 

studied and have anti-diabetic activity, one of which is 
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the Graptophyllum pictum (L.) Griff leaves. 

Graptophyllum pictum (L.) Griff leaves have been used 

by the community in healing various diseases, such as 

hemorrhoids, ulcers, ulceration of the ears and stomach, 

and facilitating menstrual cycles for women (Dalimartha, 

1999). In addition, Graptophyllum pictum (L.) Griff 

leaves also contain flavonoids which have the ability to 

bind reactive oxygen species (Murugesu et al., 2017) and 

alkaloids that have the possibility to cure various 

diseases related to blood glucose (Bharti et al., 2018). 

Utilization of Graptophyllum pictum (L.) Griff leaf 

among the community is still impressed by trial and error 

and there is still no precise formulation and clear use of 

Graptophyllum pictum (L.) Griff leaf, either as an 

external medicine or medicine that is consumed. 

Therefore, research on anti-diabetic activity of 

Graptophyllum pictum (L.) is needed. Graptophyllum 

pictum (L.) Griff, is a member of the Acanthaceae 

family, has also been empirically used as a traditional 

antidiabetic drug in Indonesia. The aim of this research 

was to prove the effectiveness of Graptophyllum pictum 

(L.) Griff leaves extract on blood glucose levels in 

alloxan-induced Wistar rats. 

 

2. Materials and methods 

The materials used in this study were Graptophyllum 

pictum (L.) Griff leaves, distilled water, 70% ethanol, 

male Wistar rats weighing 200-300 g, alloxan, salt 

solution (0.9% NaCl solution), filter paper. The tools 

used in this study were glass funnels, stainless steel 

vessels, water baths, analytical scales, porcelain cups, 

flacons, 1.0 mL injection syringes, 3.0 mL, 5 mL, and 18

-gauge oral syringes. 

 This was an experimental study with post-test 

only control group design. The sample for this study 

were male Wistar rats. The sample size for this study 

was in accordance with the World Health Organization 

(WHO) criteria, which was a minimum of five rats per 

treatment group. The inclusion criteria of this study were 

Wistar strain male white rats aged 2-3 months, body 

weight 150-250 g, in a state of hyperglycemia (fasting 

blood glucose level ≥135 mg/dL) after induced by 

alloxan, healthy and active moving rat. Exclusion criteria 

were Wistar rat that was sick or died during treatment. 

The samples of this study were twenty-five acclimated 

rats for 7 days. Rats were randomized into five groups 

namely normal group (K-1), negative control (K-2), first 

treatment group (K-3), second treatment group (K-4), 

and third treatment group (K-5). 

 

3. Results 

Table 1 shows the mean blood glucose in treatment 1 

(K-3) approached the value of blood glucose in the 

normal group (K-1) when compared to other groups. In 

treatment group 3 (K-5) blood glucose results were 

obtained with an average of 55.60 mg/dL which were at 

risk of hypoglycemia because based on Wolfenshon and 

Lloyd (2013), the normal blood glucose was 50-135 mg/

dL. One-way ANOVA test on Table 1 shows significant 

differences in all groups (p = 0.001). A significant 

different was found between normal group and negative 

control group (p = 0.001) and all treatment group with 

negative control group. No significant difference 

between treatment and normal group. The p value among 

groups can be seen on Table 2.  

 

4. Discussion 

Based on the data analysis, significant results were 

obtained in the negative control group (K-2) compared 

with the treatment group with p-value > 0.05. No 

significant results were obtained between the treatment 

groups. The average glucose level in the treatment group 

decreased with increasing dose of the Graptophyllum 

pictum (L.) Griff leaves, although statistically, it showed 

no significant results between the treatment groups. The 

most effective dose of Graptophyllum pictum (L.) Griff 

leaf extract was 50 mg/kg because the blood glucose 

level in the group of rats was close to the normal group 

mean value of rats (Sasmita et al., 2017). 

The decrease in glucose levels in the treatment group 

was influenced by the presence of flavonoids, alkaloids, 

saponins, and tannins on Graptophyllum pictum (L.) 

Griff leaves. This active ingredient in extract acts as an 
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Group Mean±SD (g/dL) p-value 

Normal group (K-1) 81.60±3.68 

0.001* 

Negative control (K-2) 333.80±6.35 

Treatment group 1 (K-3) 72.00±5.93 

Treatment group 2 (K-4) 70.20±1.24 

Treatment group 3 (K-5) 55.60±4.89 

Table 1. Blood glucose levels in all groups 

*One-way ANOVA 
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Normal group (K-1) 0.001* 0.823 0.79 0.546 

Negative control (K-2) - 0.001* 0.001* 0.001* 

Treatment group 1 (K-3)  - 0.963 0.676 

Treatment group 2 (K-4)   - 0.71 

Treatment group 3 (K-5)    - 

Table 2. Comparison of blood glucose levels between groups 

*Post Hoc LSD       
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antioxidant to prevent pancreatic β-cell damage from 

getting worse. Flavonoids have an ortho-dihydroxy 

(cathecol) structure in ring B which is important in 

reactive oxygen species (ROS) binding activity. The 

structure donates hydrogen ions and electrons to 

hydroxyl radicals, hydroperoxyl and peroxynitrite to 

make these radicals in a stable condition (Sarian et al., 

2017). Alkaloids stimulate the hypothalamus to increase 

the secretion of Growth Hormone Releasing Hormone, 

resulting in an increase in Growth Hormone secretion in 

the pituitary. High GH levels can stimulate the liver to 

secrete Insulin-like Growth Factor-1 (IGF-1) which can 

induce hypoglycemia and reduce gluconeogenesis 

activity resulting in decreased glucose levels and insulin 

requirements (Rahmi, 2014). Saponin in Solanum 

anguivi fruit can work as a free radical scavenger and has 

reducing effect and iron-chelating ability in the treatment 

of diseases where ROS is involved (Barky and Hussein, 

2017). In addition, tannin acts as antioxidants (Kumari 

and Jain, 2015) and disrupt the activity of glycolytic 

enzymes such as phosphoenolpyruvate carboxykinase. 

The enzyme phosphoenolpyruvate carboxykinase plays a 

role in the conversion of oxaloacetate to 

phosphoenolpyruvate. Disruption of this enzyme causes 

the inhibition of glycolysis process and glucose output 

will be reduced (Aba and Asuzu, 2018). 

Several previous studies using plant extracts 

containing flavonoids and alkaloids showed significant 

results. The previous study about the effects of 

flavonoids of lavender leaves can reduce the blood 

glucose levels in rats (Sasmita et al., 2017). Larantukan 

et al. (2014) regarding extracts of Moringa skin stem that 

contain alkaloids can reduce blood glucose levels in rats 

(Larantukan et al., 2014). The rats induced by alloxan in 

this research had a different effect of duration to be 

hyperglycemia. For that reason, initial treatment of 

extract feeding was different in every rat. This condition 

may cause pancreatic islet healing if the researcher 

waiting all of the rats had hyperglycemia and giving 

them treatment in one time, considering alloxan induce 

diabetes in the rats reversibly. For anticipating this, the 

extract feeding was equally given for 10 days after the 

rat hyperglycemia. 

 

4. Conclusion 

Graptophyllum pictum (L.) Griff leaves extract 

treatment at a dose of 50, 100, and 200 mg/kg orally can 

reduce blood glucose levels significantly compared with 

negative controls. The extract at the 50 mg/kg was the 

closest blood glucose level to normal group (K-1). Based 

on the experiment, the 50 mg/kg body weight dose was 

the best compared to other groups. 
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